Abstract. We consider a number of questions pertaining to the stability of positive switched linear systems. Recent results on common quadratic, diagonal, and copositive Lyapunov function existence are reviewed and their connection to the stability properties of switched positive linear systems is highlighted. We also generalise the concept of D-stability to positive switched linear systems and present some preliminary results on this topic.
Introduction
While the stability properties of positive linear time-invariant (LTI) systems have been thoroughly investigated and are now completely understood, the theory for nonlinear, uncertain and time-varying positive systems is considerably less welldeveloped. In fact, many natural and fundamental questions on the stability of such systems remain unanswered. It is clear that for many practical applications there is a need to extend the theory for positive LTI systems to broader and more realistic system classes incorporating nonlinearities and time-varying parameters. Another separate and interesting line of recent research has focussed on extending the stability properties of positive LTI systems to positive descriptor systems [11] .
Our principal focus in the present paper is on extending the stability theory of positive LTI systems to switched positive linear systems [9] . We review recent work on the stability of these systems, highlighting the connection between various notions of stability and the existence of corresponding types of common Lyapunov function. We also consider an extension of the concept of D-stability to positive Oliver Mason, Vahid S. Bokharaie and Robert Shorten Hamilton Institute, National University of Ireland Maynooth, Co. Kildare, Ireland, e-mail: oliver.mason@nuim.ie,vahid.bokharaie@nuim.ie, robert.shorten@nuim.ie switched linear systems, present some preliminary results for this question and highlight some directions for future research.
Notation and Background
Throughout, Ê denotes the field of real numbers, Ê + denotes the set of non-negative real numbers, Ê n stands for the vector space of all n-tuples of real numbers and Ê m×n is the space of m × n matrices with real entries. For x in Ê n , x i denotes the i th component of x, and the notation x 0 (x 0) means that x i > 0 (x i ≥ 0) for 1 ≤ i ≤ n. The notations x ≺ 0 and x 0 are defined in the obvious manner.
We write A T for the transpose of A ∈ Ê n×n and for a symmetric P in Ê n×n the notation P > 0 means that the matrix P is positive definite.
Throughout the paper, in an abuse of notation, for LTI systems we shall use the term stability to denote asymptotic stability. Also, when referring to switched linear systems, stability shall be used to denote asymptotic stability under arbitrary switching [9] .
For a positive LTI systemẋ
where A ∈ Ê n×n is a Metzler matrix (meaning that the off-diagonal entries of A are non-negative), the equivalences we collect in the following result are well known. While the equivalence of (a), (b) and (c) in the previous result also holds for any LTI system, properties (d), (e) and (f) are specific to positive LTI systems. With regard to point (e), as A is Hurwitz and Metzler if and only if A T is Hurwitz, an equivalent condition for stability for positive LTI systems is the existence of v 0 satisfying A T v ≺ 0. Such a v can be used to define a copositive linear Lyapunov function V (x) = v T x for the system (1). The property described in (f) is known as D-stability and establishes that stability of positive LTI systems is robust with respect to parametric uncertainties given by diagonal scaling. Later in the paper, we shall be concerned with investigating the connection between concepts similar to those in (e) and (f) for switched positive linear systems. Before this, in the following section, we shall review some recent work on the stability of switched positive linear systems.
Proposition 1. [4] Let

